Within the whole epidemic area arbitrarily chosen for this study, and shown in subsequent maps, the cases numbered close to 1,000 in a population estimated to be about 340,000 (a rate considerably higher than 2 per 1,000). High rates again persisted in this same general area during the following summer of 1945; in fact this severe epidemic almost seemed to pick up in 1945 where it had left off the previous From the Section of Preventive Medicine, Yale University School of Medicine. Aided by a grant from the National Foundation for Infantile Paralysis, Inc.
Most of the New York State data were collected through the District Health Office at Hornell, New York, by Dr. D. E. Bigwood, under the direction of Dr. John A. Conway. The assistance of these two physicians during the author's stay in the epidemic area in August, 1944 is gratefully acknowledged. Dr. James E. Perkins, Director, Bureau of Preventable Diseases, New York State Department of Health, also assisted in making this study possible.
Many of the data from Pennsylvania were gathered by Dr. Merl G. Colvin, Health Officer of Lycoming Co., and of Williamsport, Pa. Dr. H. A. Wenner, recently of the Section of Preventive Medicine, Yale University School of Medicine, and now at the University of Kansas School of Medicine, also assisted in collecting data from this area. I am further indebted to Dr. D. J. Davis, of the U. S. Public Health Service, who first reported the earliest cases in this outbreak from Tioga County, and in the same connection, to Dr. Harry Williams of Elkland, Tioga County, Pa. fall. This in itself is somewhat unusual though not unique. But the unique feature of this outbreak was that it seemed possible to point with a fair degree of accuracy to its site of origin, from which its peripheral spread could be followed. Actually, therefore, the object of this survey has been to, record this peripheral sp:ead, through various types of communities, and to present data which concern the attack rates and the ages of the population attacked within cities, small towns, and urban areas.
Collection of data. The original case data from New York State were collected almost entirely by Dr. David E. Bigwood, at that time (1944) Deputy Health Officer of the three New York Counties (Allegany, Steuben, and Chemung) chiefly involved in the epidemic area chosen for this study. Almost every family or home from which one of the New York State cases came was visited, and in many cases the patient was seen in the hospital and the record reviewed. By this procedure, some missed cases were discovered and others erroneously diagnosed as poliomyelitis were eliminated.* The dates given for each case indicate the date of onset, not the date on which the case was reported.
Most of the data on the Pennsylvania cases were collected by Dr. M. G. Colvin in a similarly careful manner. The earliest cases were listed in a report by Dr. D. J. Davis of the U. S. Public Health Service.
Population figures and data on the age groups in different townships and the seven arbitrary zones described in this report have been obtained from the Bureau of the Census Reports for 1940. In all instances where the age distribution of urban and rural cases has been compared (tab!e 4 and Fig. 8 ) the actual number of individuals of a given age listed in the census reportst from each township or city has been used, and the case rate has been calculated on the basis of known cases of that particular age group within the township or city.
An appreciable source of error in this type of estimate was our inability to determine accurately the number of young men who were away in military
The dinical diagnosis of poliomyelitis has undergone a change in some localities during the past 10-15 years. The author recalls the time when the presence of paralysis and/or positive spinal fluid findings were considered essential if the clinical diagnosis of poliomyelitis was to be entertained. Today the presence of fever and a stiff neck in a child during epidemic times' is often regarded as enough evidence to warrant the diagnosis of poliomyelitis, and the inclusion of such cases as examples of poliomyelitis has increased if not doubled, the total number of cases being reported in some epidemics. Sister Kenny's concepts influenced this situation somewhat, in that many physicians have interpreted her teachings to indicate that pain in the limbs or neck, as well as stiffness of muscles, is an important positive sign in the diagnosis of poliomyelitis regardless as to whether it subsequently proves to be a forerunner of paralysis or not. This, in itself, puts the diagnosis of poliomyelitis on a much broader basis than has hitherto been' the case. (Figs. 5 and 6 ). An estimate of the rise and fall of the cases within each zone can be made as well as the zone case rates, which ran from 0.6 to 7.4 per 1,000. Individual "epidemics" in each zone have been charted in Fig. 7 . If we start at the bottom of the diagram in Fig. 7 with Zone 1, in which the original winter and spring cases are charted, we find here (in Zone 1) the only May cases within the entire epidemic area. In this central zone which is relatively small, covering about 200 square miles, the summer epidemic began early, reached a peak early (July 10) and was over early-by the end of August; that is, within 16 weeks. In Zones 2 to 6, the populations were much larger than in Zone 1 and the areas progressively greater in size, although not greater in width. By and large, and in spite of considerable irregularities, the onset, peak, mid-point, and end of each epidemic tended to occur progressively later (see each "tone epidemic" started in the summer season, the sooner was it likely to run into cold weather, and therefore the sooner was it likely to be over. For, whatever the cold weather factors may be which tend to impede the initial spread or to bring poliomyelitis epidemics to a temporary or a permanent halt, they seem to be powerful. In spite of these unpredictable variants, however, it seems extraordinary that the whole epidemic progressed so evenly in all directions. Figure  2 . Left, the main, central, epidemic area exclusive of the southernmost portien. Right, the southern epidemic area including Williamsport cases.
* It is recognized, of course, that the familiar method of geographical spotting of the home sites of cases used in this study is crude. Not only must we face the fact that a certain percentage of these patients did not acquire their disease at home, but that the diagnosed cases actually represent but a small fraction of the undiagnosed cases. These latter, if detected and charted, would give us a very different picture of the spread of poliomyelitis than does our diagnosed sample. If all the cases were actually known and spotted, it is possible that we might see trends which the diagnosed sample, representing, let us say not more than 20 per cent of the '"cases"'I and probably much less, does not show. 7 . Individual "epidemics" within each of the 7 zones (d. Fig. 5 ). The rates are expressed here as the number of cases of poliomyelitis per 1,000 persons in each zone.
per 100,000 population in the rural areas affected, as contrasted with an average rate of 287 per 100,000 in three cities.
RATE 2.4
A most obvious and old question about this general subject is whether the rural environment offers special facilities for the spread of the virus, of whether the rural setting is a place where the juvenile (or adult) population is not as resistant, as for instance was the case in respect to exposure to measles in pre-automobile days; in other words, whether the opportunity for exposure to the virus of poliomyelitis has not been present in the rural areas, and, as a result, subclinical or other types of immunity have not developed in the juvenile (or adult) population of rural districts to the same degree as is the case in urban populations. This later explanation is supported by the fact that the rural epidemic often involves an older age group, including the age group of 15-24; a point noted thirty years ago by Nichol in the 1916 epidemic in New York State,7 and one to which much attention has been paid in Sweden8 and by many other observers elsewhere. This spread to older age groups in rural populations may perhaps not be as striking today as it was thirty years ago, because there has been a general trend for poliomyelitis in many parts of the world,1 including New England,"5 to attack older people, viz., adolescents and young adults. This shift has not yet taken place in the southern part of the United States16 nor has it occurred in regions where the disease is non-epidemic, as in the Middle East10 or in Japan.9
It was important, therefore, to ascertain whether the rural disease in the northern part of the United States still maintains differential characteristics within urban and rural populations. For this reason, special comparative attack rates for various age groups in the rural and urban populations involved were gathered with some care. The analyses here have been based on the actual number of available people of various age groups in each township affected within the epidemic area, in so far as this could be determined. The analyses are recorded for both males and females in table 4. Here the case rates within the epidemic areas for urban populations (cities-16,000 to 45,000); (small towns-3,000 to 10,000) and rural districts (townships below 1,500) have been analyzed as to sex and age. To make the analysis more graphic, a three-dimensional scale model has been constructed, of which a photograph appears in Fig. 8 .
In general, we find from these analyses that in spite of the shift to older age groups, which has occurred in poliomyelitis in the last generation in many parts of the world, it still holds in this epidemic in 1944, that rural poliomyelitis tends to attack the older age groups more than is the case in the urban districts. The difference lies essentially in the relatively high attack rate for urban infants (age group 0-5) and the relatively high attack rate for the rural adolescents and young adults (age group [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] The relative "severity" of rural outbreaks long familiar to students of poliomyelitis,"7'8 has again been noted in this outbreak. This "severity" is expressed by a higher rural case rate and by the fact that the patients attacked in rural areas were older than those in the urban areas, and correspondingly, the mortality rates were higher. We 4. In keeping with previous experiences the age distribution of the cases in urban and rural environments was different. The case rates in urban infants were relatively higher, and in rural adolescents and young adults they were relatively higher.
5. The findings are briefly discussed in connection with current theories as to the "pathogenicity" of epidemics of poliomyelitis.
